Objectives: To assess family resemblance in fat intake in a representative sample of Dutch families. Design and subjects: Households (n 1077) with children between 1 and 30 y old were selected from the data set of the Dutch National Food Consumption Survey 1992. Two-day diet records were available for all household members. Results: Pearson correlation coef®cients for fat and fatty acid intakes (En%) ranged from r 0.51 to r 0.61 between parents, and from r 0.52 to r 0.72 between siblings. The mean associations in fat and fatty acid intake (En%) between mothers or fathers and children ranged from r 0.37 to r 0.50, and they were surprisingly similar for children from 1±3 y of age up to children above 21 y of age. Associations were consistently high for foods eaten at home, and weak for foods eaten outside of the home. Similar within-family associations were found in a set of 1052 households of the Dutch National Food Consumption Survey of 1987. Reported adherence to a therapeutic diet by one of the parents did not erase within-family intake correlations, suggesting that family resemblance is a dynamic phenomenon. Conclusion: Dutch parents and children living together resemble each other in short term intake of fats and fatty acids. Sponsorship: This study was supported by the Ministry of Agriculture, Nature Management and Fisheries.
Introduction
Atherogenesis is a process that starts early in life, and coronary heart disease risk factors of young people may persist into adulthood (Lauer et al, 1988; Jacobs et al, 1992; Klag et al, 1993) . Prevention of coronary heart disease should therefore start early in life (Lapinleimu et al, 1995; Shea et al, 1993) . Aggregation of fat intake within nuclear families who live together has been reported for husband and wife pairs (Lee & Kolonel, 1982; Nelson et al, 1980; Eastwood et al, 1982; Oliveria et al, 1992; Pe Ârusse et al, 1988; Patterson et al, 1988) and for parents and children (Oliveria et al, 1992; Pe Ârusse et al, 1988; Patterson et al, 1988) .
Associations in dietary fat intake within nuclear families are expected to be due to a combination of factors. In the ®rst place, the cohabitional effect: family members living in the same household have access to about the same foods (Garn et al, 1979) . Further, family members may in¯uence each other by means of their attitudes and norms regarding fat intake, and they may act as a model for each others eating behaviour. In¯uences within families are multidirectional. For example, children may imitate eating behaviour of parents and siblings, but they may also in¯uence which foods are purchased or prepared. Shared food preferences may cause some resemblance in intake. In a meta-analysis of seven studies weak resemblances in food preferences (r 0.19) have been found between parents and children (Borah-Giddens & Falciglia, 1993) . Also, genetic factors may in¯uence the energy and nutrient intake (de Castro, 1993a; de Castro, 1993b; Wade et al, 1981) .
Whether family resemblance in dietary intake changes with increasing age of children has not been subject to study yet. In the current study the association of intakes of fat, fatty acids, cholesterol and energy was assessed within a large representative sample of Dutch nuclear families with children from 1±30 y of age. The data of the 1992 Dutch National Food Consumption Survey were used. The analyses were repeated on comparable data of the Dutch National Food Consumption Survey of 1987. We hypothesised that there was at least a moderate association in intakes of fats and cholesterol within these families. The association between intakes of parents and children was expected to decline with increasing age of the children, because the children acquire more in¯uence on their own diet and in¯uences of peers may increase (Lau et al, 1990; Patterson et al, 1988; .
Methods

Sample
Data from the Dutch National Food Consumption Surveys (DNFCS) of 1987 and 1992 (Hulshof & van Staveren, 1991; Lo Èwik et al, 1994; Anonymous, 1993) , were used to assess the resemblance in dietary intake within families. The households in these surveys were derived from an existing panel, which consisted of a strati®ed probability sample of non-institutionalised households in the Netherlands (Hulshof & van Staveren, 1991; Anonymous, 1993) . There were 2203 households in the survey of 1987, 2475 households in the survey of 1992, and 453 of the households participated in both surveys. Households with at least one parent and one child were selected. Children above the age of 30 y, were removed from the dataset; their parents were also removed when there were no younger children in the household. No information about a biological relationship between members of the households was available.
The samples did not contain same-sex couples of caretakers with children.
In the DNFCS of 1987 adult children above 18 y of age could not be distinguished from non-family members living in the same household. Parents and children within these speci®c households were identi®ed by an inspection of the composition of the family with respect to age and sex. Three families were removed as it was unclear from their ages who should be labelled as father, mother and child; these families might have been three generational households.
In the DNFCS of 1992 subjects were labelled as: breadwinner' which is the person (maleafemale) responsible for the main income;`housekeeper' (maleafemale) which is the person principally responsible for domestic affairs and can be the same person as the`breadwinner'; child up to 18 y old; adult family member; non-family member. The position of the subject within the family could therefore be established more reliably than in the sample of 1987. Non-family members such as boarders (n 6), and older family members such as grandparents (n 7) that were part of the household were removed from the data set.
From the DNFCS of 1987 ®nally 1052 families with 1998 children were selected, with 70 single parent families among them. For the 1992 survey these ®gures were 1077 families and 2012 children, among which 136 single parent families. This sample included 1069 mothers, 949 fathers, 1006 girls, and 1006 boys. The subjects within these two generation families will be referred to as mothers, fathers, daughters, and sons, respectively.
Dietary assessment method
Food consumption was assessed by a two-day dietary record both in the survey of 1987 and 1992. Thè housekeeper' recorded all the foods that were eaten at home by the members of the household in a household diary. This person recorded also for each meal the quantities served to the persons attending. In addition to this household diary, each household member kept a diary of food eaten outside of the home. Parents completed the diaries of children below the age of 13 y. Common household measures and foods regularly used were weighed (Hulshof & van Staveren, 1991) . Conversion of food intake data into nutrient intake was carried out with computerised versions of the Dutch nutrient data base 1986a1987 and the Dutch nutrient data base 1993, for the surveys of 1987 and 1992 respectively (Stichting Nederlands Voedingsstoffenbestand, 1987; Stichting Nederlands Voedingsstoffenbestand, 1993) .
Characteristics of subjects Body Mass Index (kgam 2 ) was calculated from reported height and body weight. Subjects reported also whether they were following a therapeutic diet, either on prescription or on their own initiative.
Statistical analyses
The data of the surveys of 1987 and 1992 were analysed separately. Children were divided in sex-speci®c groups of three consecutive years of age, according to the age groups referred to in the Dutch dietary guidelines (Voedingsraad, 1989) . Pearson correlation coef®cients between the intakes of mothers and sons, mothers and daughters, fathers and sons, and fathers and daughters were calculated separately for all age-groups. Correlations per age-group were on average based on 120 pairs, with a minimum of 32 pairs for fathers and their 21±30 y old daughters, and a maximum of 201 for mothers and their 1±3 y old daughters. Twenty-one percent of the fathers and 30% of the mothers had more than one son andaor more than one daughter living with them. The data of these parents were used more than once for the calculation of a correlation coef®cient in order to use the data of all children.
The association between intakes of siblings was assessed by means of the intraclass correlation coef®cient, which compares within-and between-family variances (Donner, 1979) . The SAS-procedure PROC VARCOMP was used to assess the within-and between-family variances in intakes (SAS Institute Inc, Cary, NC). Children without brothers andaor sisters were included in these analyses to contribute to the estimation of the between-family variance in intakes.
Correlations were calculated between pairs of randomly paired, non-related pairs of`spouses',`parent-child', and siblings' to con®rm the results between related pairs.
Intakes and within-family correlations were calculated separately for foods eaten at home and foods eaten elsewhere. Data of subjects who consumed everything at home during the recording days were excluded from the latter analyses as they would make the intake distribution bimodal.
It was not possible to study the stability of the resemblances over time by using longitudinal data of families participating both in the 1987 and 1992 surveys due to insuf®cient numbers per age-group. To acquire some data on dynamics in family resemblance in fat intakes, we selected families in which one of the parents reported to follow a therapeutic diet, which would presumably have put pressure on the family resemblance in intake. Families with two dieting parents (n 20), and single-parents families were excluded to make a comparison between the effect of a dieting father (n 58) and a dieting mother (n 93) on family resemblance in fat intake. Differences in intake between dieters and non-dieters were tested with a paired t-test, a 0.05.
Pregnant women (n 39) were initially excluded from analyses using body weight or energy intake, but the results were similar and are therefore presented for the whole group. The associations in intakes within the Dutch families were similar for the 1987 and 1992 survey, therefore we decided to present only the results of the most recent survey.
All statistical analyses were performed using the SAS program version 6.09 (SAS Institute Inc, Cary, NC).
Results
Sample
The 1992 sample contained 1077 nuclear families who lived together. The sample included 1069 mothers, 949 fathers and 2012 children. Families with two children were most common, in total 488 families. Further, the sample included 395 families with one child, 151 families with three children, 30 families with four children, 10 families with ®ve children, and 3 families with six children. The children included were all between 1 and 30 y of age, with only 6% of them older than 21 y. The parents ranged in age from 22 up to 71 y. Mothers were on average 39 y (s.d. 9 y), and fathers were on average 41 y (s.d. 9 y) old. Mean Body Mass Index was 24. 
Energy and nutrient intake
The mean daily intakes of energy, fat, fatty acids and cholesterol of parents and their children in 1992 are shown in Table 1 . The mean fat intake in 1992 was lower than in 1987 (Anonymous, 1993) , but this difference was similar for fathers, mothers, sons and daughters. Total fat intake in 1992 was 32% of energy intake (En%) for 1± 3 y old children, and increased gradually with age to 37 En% for children above 21 y of age, which is comparable to the intake level of the adults (38 En%). The difference in fat intake between the group of 1±3 y children and the children over 21 y of age comprised of 1.4 En% saturated fatty acids, 2.5 En% monounsaturated fatty acids, and 1.5 En% polyunsaturated fatty acids. On average, most foods were consumed at home. Twenty-one percent of the mothers, 10% of the fathers, and 5% of young children up to 9% of children above 18 y of age consumed all food and drinks at home during the recording days. The daily amount of energy consumed out of the home, excluding subjects who consumed all foods at home, was 1.4 MJ (s.d. 1.6) for mothers, 3.7 MJ (s.d. 2.5) for fathers, and for the children from 0.8 MJ (s.d. 0.9) at age 1±3 y, gradually increasing with age to 4.9 MJ (s.d. 2.8) above the age of 21 y. The relative amount of fat (En%) of the foods consumed out of the home for children of all age groups was 18.6 (s.d. 16.1) at age 1±3 y, gradually increasing until it stabilised around 32.4 (s.d. 14.0) at age 16±18 y.
Associations in energy intake and body mass index within families Energy intakes were signi®cantly correlated between parents and children (r 0.09 to r 0.24), between spouses (r 0.47) and between siblings (r 0.52 to r 0.71). Associations generally increased when energy intake is expressed per unit of body weight. Body Mass Index also showed resemblance within families: from a correlation of 0.18 between spouses to more than 0.60 for siblings (Table 2) .
Associations in fat intakes within families
Associations between fat intakes of family members are presented in Table 2 . The correlation coef®cients between the parental intakes for fats and cholesterol (En%) were between 0.51 and 0.61 with the 95% con®dence intervals ( 95% CI) around these correlations ranging from 0.46± 0.65. The mean associations between the intakes of parents and children ranged between 0.37 and 0.55 (95% CI 0.31, 0.59) ( Table 2 ). All associations between the intakes of parents and children were between 0.30 and 0.60 and differed signi®cantly from zero (P`0.05), and no change in the magnitude of the associations was seen with increasing age of the children (data not shown). For siblings, the association for the intakes of fats and cholesterol, relative to energy intake, ranged between 0.52 and 0.72 (95% Cl 0.38, 0.80). Gender of parents or children did not in¯uence the associations.
Association between pseudo family members
The correlations in intake between fathers and randomly selected mothers, between children and pseudo parents, and between unrelated`siblings', were around zero with only a few signi®cantly different from zero, which could be expected due to chance (data not shown). (32) 113 (37) 47 (19) 64 (23) 76 (24) 89 (28) 97 (33) 101 (39) 102 (39) 106 (37) SF (g) b 33 (13) 43 (15) 18 (8) 24 (9) 28 (9) 34 (11) 36 (12) 38 (15) 38 (15) 40 (15) MUFA (g) c 33 (13) 42 (15) 17 (8) 23 (10) 28 (11) 33 (12) 37 (15) 38 (16) 38 (15) 39 (15) PUFA (g) d 16 (8) 21 (9) 8 (5) 11 (6) 14 (6) 16 (7) 18 (8) 18 (9) 19 (10) 20 (9) Cholesterol (mg) 235 (101) 304 (125) 124 (62) 154 (73) 174 (73) 212 (82) 220 (92) 240 (105) 252 (112) 277 (118) Total fat (En%) (11) 27 (10) 23 (9) 22 (9) 22 (8) 24 (8) 23 (8) 24 (9) 25 (9) 26 ( Family resemblance in fat intake in the Netherlands GIJ Feunekes et al Associations in intakes of foods consumed at home versus elsewhere Figure 1 shows the associations of fat intake (En%) within the families, separately for foods consumed at home and foods consumed elsewhere. Associations for energy and other nutrients showed a similar trend. Associations for foods consumed at home were signi®cantly higher than the associations for foods consumed elsewhere. Especially between spouses, and between fathers and children, the associations for foods eaten at home were higher than the associations for foods eaten away from home.
In Figure 2 the parent-child associations are presented for foods consumed at home and elsewhere, by age group of the children. The associations for foods consumed at home are moderate to strong and do not change very much with increasing age of the children. For foods consumed elsewhere, the associations were lower and unstable with increasing age of children. The resemblance in fat content of all foods eaten away from home for fathers and children was absent or weak. For mothers and children, the association in fat intake (En%) was signi®cant for children up to around 12 y of age.
In¯uence of following therapeutic diets on associations
Ten percent of the mothers, six% of fathers, ®ve% of the sons and ®ve% of the daughters followed a therapeutic diet. Most diets were weight-reducing or cholesterol lowering diets. The diets were prescribed by a practitioner for 72% of the fathers, 45% of the mothers, 68% of the sons, and 56% of the daughters. Children following a therapeutic diet had in one third of the cases a dieting father and in one third of the cases a dieting mother. Dieting fathers consumed on average 9.6 MJ (s.d. 2.8) and dieting mothers 6.7 MJ (s.d. 2.1) which is for both signi®cantly less than their nondieting counterparts (t 4.6 for mothers and t 7.9 for fathers, P`0.001). With respect to the composition of the diets, the average fat intake of dieting fathers was 37.5 En% and similar to the fat intake of other fathers (t 0.2, P b 0.05), while dieting mothers consumed with 35.7 En% less fat than non-dieting mothers (t 3.5, P`0.001). Moderate associations in intakes between parents and children still existed for families with a dieting mother (n 93) or father (n 58) (Table 3 ). When the mother followed a therapeutic diet (n 93), within-family associations in fat intake tended to be lower than average. In families where the father (n 58) was dieting, the associations did not change much. Father-daughter associations in fat intake in families of which one parent followed a dietary treatment were often not signi®cant, no matter which parent followed the dietary treatment
Discussion
We found moderate to high associations in the intake of fat, fatty acids, and cholesterol in a representative sample of Dutch nuclear families in 1992 and in a comparable sample from 1987. Fat intake was more strongly associated within generations, namely between parents and between siblings, than between generations, namely between parents and children. The association in intake between parents and children was surprisingly similar for children of all ages. The resemblance in intakes within the nuclear families was strong for foods eaten at home, and was consistently lower for foods eaten elsewhere. The ®nding that intakes of unrelated subjects were not associated supported the validity of the resemblances found within families. Intraclass correlation coef®cients, all signi®cantly different from 0 (P`0.05). c n 1617 children, from families with two children (n 976), three children (n 453), four children (n 120), ®ve children (n 50), six children (n 18). d n 468 sons, from families with two sons (n 344), three sons (n 108), and four sons (n 16). e n 467 daughters, from families with two daughters (n 356), three daughters (n 102), four daughters (n 4), and ®ve daughters (n 5).
f En% percent of energy intake.
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Associations in fat intake between parents and children as reported here were similar to some studies (Oliveria et al, 1992; Pe Ârusse et al, 1988; Lee & Kolonel, 1982; Eastwood et al, 1982) and high relative to other studies (Patterson et al, 1988; Laskarzewski et al, 1980; Nelson et al, 1980) . Reported associations in fat intakes between husband and wives ranged between 0.38 and 0.58 in spouse pairs from North-America and the United Kingdom (Lee & Kolonel, 1982; Oliveria et al, 1992; Pe Ârusse et al, 1988; Nelson et al, 1980; Eastwood et al, 1982) . Parent-child associations in fat intake within families living together have only been reported from studies in North-America. The highest associations were found for Framingham mothers and their 3±5 y old daughters, r 0.35 to r 0.56 for the different fatty acids (Oliveria et al, 1992) . Sta¯eu et al (1994) reported that resemblance in fat intake persists to some extent when parents and children do not live together any more; signi®cant associations were found between mothers and their 25 y old daughters, but not between the mothers and their mothers who were around age 75 y. Associations in intakes between siblings have been presented in one study, from Quebec; the intraclass correlation for fat intake (En%) between siblings was r 0.36 (Pe Ârusse et al, 1988) .
The limitation of the associations as reported here is that they represent a resemblance in relatively short term (twoday) intake of fats and cholesterol. These within-family associations based on two-day fat intakes might be different from the associations in habitual fat intake. However, the similarity of the associations found in the surveys of 1992 and 1987 suggests that the day to day variation of energy and fat intake is probably not so large that associations are affected dramatically. Food habits on a recording day may be different than on a usual day due to perceived social Figure 1 Pearson correlation coef®cients for total fat intake (En%) within the nuclear family in the Netherlands in 1992, for foods consumed at home (black bars) and foods consumed elsewhere (grey bars). Fa father, mo mother, dau daughter. Figure 2 Pearson correlation coef®cients for total fat intake (En%) between parents and their 1±30 y old children in the Netherlands in 1992, separately for foods consumed at home (black bars) and foods consumed elsewhere (striped bars). All associations are signi®cantly different from zero, except when ns ( not signi®cant) is added.
desirable habits, such as eating together with the family, and dividing foods in equal parts among the household members. The resemblance in intakes might have been affected by the procedure that the person who kept the household diary recorded what all subjects consumed in the house, and the parents recorded everything for children under the age of 13 y. On one hand, reliability of the data will increase because differences in recording type and amounts of food by the individual family members are avoided. On the other hand, the similarity of the food intake might be overestimated by this procedure. Foods eaten out of the home for children under 13 y of age without their parents knowing this, for example with friends or at school, foods supposed to be eaten by the children out of the home but not consumed, for example a home-packed lunch, and foods eaten at home by one subject without other family members present may have been overlooked sometimes.
The differences in the magnitude of the associations may be partly due to the use of different dietary assessment methods. Lee & Kolonel (1982) used a dietary history; others used multiple diet records (Oliveria et al, 1992; Nelson et al, 1980; Eastwood et al, 1982; Pe Ârusse et al, 1988) ; diet records and recall methods (Patterson et al, 1988) ; or a 24h-recall (Laskarzewski et al, 1980) . In two of these studies, dietary intake was assessed at a different moment for parents and for children (Laskarzewski et al, 1980; Oliveria et al, 1992) . The differences in reference period of the dietary assessment methods might have affected associations, especially for nutrients that have a high day to day intake variability such as polyunsaturated fatty acids and cholesterol. Dietary intake was not always reported by the subjects themselves, which might have introduced a bias (Marshall et al, 1980) . The Framingham parents recorded the intake of their young children (Oliveria et al, 1992) which is supposed to have mainly a positive effect on the validity of the data as those children were not able to record intakes themselves yet. In almost half of the cases of Lee & Kolonel's husband-wife study (Lee & Kolonel, 1982) one of the spouses answered questions for both of them, which could have increased the observed resemblance in fat intake.
Our study did not show a gender effect in the over-all correlations: correlations were similar for pairs of mothers and daughters, fathers and daughters, mothers and sons, and fathers and sons. Oliveria et al (1992) found a higher association between Framingham mothers and their 3±5 y old children than between the fathers and their children: associations in intakes were often not signi®cantly different from zero for fathers and children. Patterson et al (1988) reported higher mother-child associations in MexicanAmerican families, but not in Anglo-American families. For foods consumed out of the house, however, we did ®nd higher associations for mothers and young children compared to fathers and children. Mothers might accompany their children more often outside of the home than fathers do.
Cross-sectional data as used here can not provide information on the dynamics of the relationship with increasing age of the children. However, in both the 1992 and the 1987 study no decline in parent-child intake association was found with increasing age of the children. The fairly stable parent-child resemblance in fat intake for children of all ages has been shown to be mostly due to the similarity in consumption at home. Children are expected to have more freedom in what they eat when they grow older, either inside or outside of the home, which would result in lower Family resemblance in fat intake in the Netherlands GIJ Feunekes et al parent-child associations in intake. This effect may have been faded out by an increased amount of`adult foods' andaor a decreased amount of`children foods' in the diet of the children, which would be expected to increase the association. This is supported by the increased fat content of the diet of the children with increased age in the direction of the intake level of the adults (Table 1 ). In the Princeton School District Study associations in intake between parents and their oldest child was also similar to that of parents and other child(ren) (Laskarzewski et al, 1980) . Patterson et al (1988) however reported lower associations between parents and 13 y old children compared to parents and 11 y old children in both MexicanAmerican and Anglo-American families.
In the current study, the ®nding that there was still resemblance in fat intake within families when one of the parents reported to be on a therapeutic diet, suggests that changes in intakes of family members living together are related as well. The ®nding that the association between the fat intake of father and daughter almost disappears when one of the parents is dieting suggests that the changes in eating pattern of father and daughter are less strong related than that of the other parent-child couples. Dynamics of the in¯uences on dietary intake within households are re¯ected in a study of Shattuck et al, 1992 in which a dietary intervention aimed at women affected the fat intake of their husbands as well. The transfer of eating habits is most likely to be multidirectional, and more research is needed on the in¯uence of a change in dietary habits of one family member on the intake of other family members.
With respect to the resemblance in intake between spouses, partner selection and convergence of habits over the years are both important (Price & Vandenberg, 1980) . Qualitative research in the ®eld of the transfer of nutritional habits is considered important to reveal norms and patterns of in¯uences within families.
Considering the important role the family plays in developing food behaviour (Hertzler, 1983; Klesges et al, 1991) , and the resemblance found in fat intakes, the family is a suitable target for public health interventions attempting to lower fat intakes, thus decreasing the risk for coronary heart disease.
